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Bwmecto BBCIACHUS — it from bit (Archibald Wheeler )

However ... understanding of, that same we celebrate as not was 26
November 1992, so and there is no now.

OAHako...MOHMMaHUA TOro, YTO XXe Mbl Npa3aHyeM Kak He 6bino 26 Hosa6ps
1992, TaK U HeT cenyac
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From Direct to Inverse tasks: Rolr of Al in automation of modern science:

The classic goal of
computer science:
automation of solving
"direct problems": §
finding numerical §
solutions of equations g
using algorithms and g\
programs R

New challenges for
computer science:
automation of solving

The principles of "computer ‘inverse problems™
science" - automata can model CO”ngﬂﬂ'tﬁ&f
aUtomata’ ., . classification and
algorithms are the "generators" of recognition
digital data, | based on available
"big data" is the hidden bank of data and a priori

algorithms ... knowledge



A fundamental question of science @ynoamenmanvuwiii onpoc nayxu:

The basis of physical laws are four fundamental direct-action interactions (weak and strong
nuclear, electromagnetic and gravitational), through which all processes in the Universe are
realized. Question: is knowledge (information, intelligence, thinking... ) a manifestation of the
fifth fundamental force of Nature? (not causal , but informational feedback)

and ... can a Person, having mastered this fifth interaction, unravel the
essence of all the" mechanisms " of Nature , and then create their own new

virtual Universe ? u... moxem nu yesloeek, 0ceous 3mo rnsimoe e3aumodelicmeue, pazzadamb Cymkb
gcex "MexaHu3Mo8" rnpupoodkl, a 3amem co30amb C80H HOBYHO 8UPMYyaribHYyH 8CENEHHY ?



Physics vs mind: Phenomenon vs Noumenon




What we need: Artificial or Exo intelligence 4

The symbiosis of man with the computational capabilities of "smart" digital
machines.

CyTb: nwoan BbINOMHAKT TO, 4YTO nydywe Bcero ymetoT (pabota c
HeoQHO3Ha4YHOU WHJopMauMen, yMo3aknvyeHne B CrOXHbIX Ccry4asx,
MNPUHATME pPELUEHUN B YCNOBUAX HeonpenerieHHOCTU, TBOPYECTBO U Ap.).
«MawwuHbl»  BbINOMAHAKT TO, YTO AenatoT nydwe J4EN: BbIYMUCNSIOT,
XpaHAT WHdopmaumo, obydatorca KM .. 0BMeHMBalOTCA OMbITOM C
MaLlMHaMM N NogbMU

yﬂ" MoHMMaHue u
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XpaHeHue OaHHbIX LienenonaraHue
7 «BbICTpbIE —
BbIYMCIIEHMSA»  Ha « |

OCHOBE MporpaMmm
N  «HaKOMMEHHOro
onbITa»




[Ipu npruMEeHEHUM JIPOPECCUOHAIBHBIX» cucTeM M Hafo

YUYUTHIBATH MOCJIEACTBUS 3aKOHA «COXPAHEHUS PUCKOB»

CyTb 3aKoHa: obuine puckum cuctembl npu noboun ee
TpaHcdopMauun OCTaloTCA MOCTOAHHBLIMWU. TaK npu
aoenermposaHMM MOSIHOMOYUN B MPUHATUM  peLlueHun
(CyOBEKTHOCTN) puUCKkn B cucTeme nepeparTcsa Ha bonee
BBICOKMI YPOBEHL, TaM 3TU PUCKU «HakKannueatoTcs» A0
KPpUTUYECKOro obbema, YTo B KOHEYHOM UTOre nNpuBOAAT
K ObicTpoM TpaHcopmaumm CUCTEMbI B  HOBOE
«YCTONYMBOE COCTOSAHUEN.




BreiBoanl

OT TEXHOMNOMMN «UCKYCCTBEHHOrO WHTEMMNEeKTa» HanpacHo oXxuaatoT
«YMEHUsI» [0 KOHLa pellaTb 3a4a4uM CrnoXHble «obpaTHble 3agavn»
ObonblMX JaHHbIX. KniodeBasg — MHTennekTyanbHad  OyHKLUS
«MOHUMAHUG» U «UenenonaraHus» Bcerga  ocTaHeTrcd  3a

UenoBeKkom.

BHegpeHne TtexHonorum M otkpbiBaeT 60nbluMe BO3MOXHOCTU AN
MNOBLILLIEHNS KOHKYPEHTOCNOCOOHOCTM 3KOHOMMUKW, HO Mpu 3TOM
nopoXgaeTr  HOBbLIE  PUCKW, Npexae  BCero  «couuanbHo-
['YMaHUTAPHOIo» YPOBHSI.

UTOObI nsbexarb KpPUTUYECKUX MOCNeacTBuM OT BHEOPEHUS
TexHonorum U Tpebyetca ckoopaMHuMpoBaHHas paboTta HaydHOo-
obpasoBaTtesnibHoro coobuiectsa, HCTUTYTOB PAH



What is being offered: Transition from program control to smart

computing

Problem to be solved: data control calculations without an explicit algorithm.

Computer platform is using previous “experience” in solving problems (ML) and similarity metrics of
previous data processing
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Standard
approach:

Multi-core multi-threaded clusters improved by accelerators and neuromorphic data-

driven computational structures
- 8- - B

SIMD
accelerators

FPGA accelerators multi-threaded e
clusters

Adaptation of hardware and software to the data
structure and selected algorithms. Key features:
1) processor-memory interfaces - task memory
smart fabric (SMF) and 2) runtime system
endowed with the functions of “machine learning”




Resume

New generation of Reconfigurable Heterogeneous Distributed High
Performance Computing System must have a hardware-reconfigurable
network architecture integrating various computing resources including
machine learning components.

Proposed three levels High Performance Computing Architecture can
be vied as specialized functional networks of stream data processing
nodes with storage class memory recourse that forms distributed

storage-calculation field and intelligent interconnection infrastructure.

Due to flexible architecture are able to meet the requirements of
particular tasks, such as: data structures, calculation algorithms, real-
time requirement and etc., and allow to solve particular tasks more
efficiently [14], [15], [16] in terms of Power Efficiency (FLOPS/W),
Calculation Efficiency (Real FLOPS/Peak FLOPS) and Size Efficiency
(Real FLOPS/square).



Conclusion : intelligent does not mean digital
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